Ethanol enhances growth factor-induced neurite formation in PC12 cells.
Ethanol can injure the nervous system by disturbing the growth of neural processes. PC12 cells, which form neurites in response to nerve growth factor (NGF), fibroblast growth factor (FGF), and cAMP analogues, were used to study mechanisms by which ethanol alters process outgrowth. Ethanol potentiated NGF-induced neurite outgrowth in cells cultured on different substrata and in serum-containing or defined medium. Ethanol did not increase NGF receptor binding or internalization of NGF. Neurite outgrowth induced by basic FGF was also increased by ethanol but outgrowth induced by forskolin was not. Ethanol potentiated NGF-induced expression of Thy-1, but not of neural cell adhesion molecule (N-CAM), indicating that some, but not all actions of NGF are enhanced by ethanol. In some brain regions, chronic exposure to ethanol increases the growth of dendrites. This has been explained as a compensatory response of surviving neurons to the loss of neighboring cells, and not as a direct effect of ethanol. The present findings suggest that, in some cells, ethanol directly promotes growth factor-mediated neurite formation. This could harm the nervous system by disturbing the balanced development and organization of synapses.